PREFACE.                                                V
The old and defunct caloric theory has left us an inheritance in the terms "heat" and "quantity of heat" the vagueness of which does much to cause confusion in the study of thermodynamics. The quantity of heat which one body receives from or imparts to another is a perfectly deiinite conception, and throughout this book the symbols dQ and dq refer to this quantity of heat thus received from without by a whole body or system and a unit mass respectively. It was my original intention not to consider any other kind of quantity of heat. But there are many intrinsically irreversible phenomena of common experience such as the flow of viscous liquids, in which it is usual to regard work as being converted into heat in the interior of a system, moreover in many such cases it is possible to assign a perfectly definite meaning to the "quantity of heat" so generated. It appeared desirable for several reasons to discuss examples of such transformations at some length and in these examples the so-called quantity of heat generated internally by the irreversible transformation of work has been denoted by dll or dh, and the I total quantity of heat gained, according to this stand-point viz.dQ + dH\ for the entire system or dq + dh for unit mass, has been denoted > respectively by ^G or d(\. This convention sometimes enables the ] increase ot entropy to be put into the form of dd/T or dq/T when the expressions dQ/T and dq/T are inapplicable.
Into the difficulties connected with the extension of thermodynamic formulao to irreversible processes, some insight is afforded notably at the end of Chapter XI. Even the simple statement that we may put d(lsaa ly&v 4- yv dT cannot be admitted without clue reserve when irreversible changes are taken into account. The method of treatment given in the section referred to is not the only one that could be proposed and it may be said with considerable justification, that the truth or otherwise of any proposed formula in irreversible thermodynamics depends largely on the particular interpretation which is assigned to the symbols in that formula. In the controversy of English engineers on entropy already referred to much importance was attached to the question whether dQ/T did or did not always represent the change of entropy, and from what we have said either party had considerable justification for believing himself to be right according to his own particular interpretation of dQ.
A few words must be said as to the order of treatment in this book, as this is a very important point. The deductive method here proposed is not started till Part II (Chapter IV). This chapter might well be taken as the starting point of a course of lectures given to a class of students who are already familiar with the elements of thermodynamics, and it was my original intention to place it at the beginning of the book. But it appeared that the necessarily somewhat philosophical discussion of Chapters IV—VIII hardly made a sufficiently easy starting point for a beginner, and moreover it is important in building up a theory that the main facts for which that theory has to account should be prominently borne in mind. Accordingly Chapters I, II contain a general sketch of the most important facts and definitions of thermodynamics as based on experience 5 Chapter I containing definitions of the